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PATENT SPECIFICATION 

(21) Application No. 43097/73 (22) Filed 13 Scpt.1973 
(23) Ck)mplctc Spcdficaiion filed 12 Sept 1974 
(44) Ojmplccc Specification published 15 Dec. 1976 

(51) INTCL^ C07D 487/00 

(52) Index at acceptance 

C2C 140X 1530 1652 214 215 220 22Y 246 247 250 251 
252 25Y 28X 290 29Y 30Y 332 351 355 364 366 
367 368 36Y 370 371 373 37Y 461 464 552 614 
625 628 638 65X 661 662 665 672 678 69Y 775 
798 QS RV ZK 

(72) Inventors JOSEPH BAILEY and WILLIAM LANDON 
. (54) PYRAZOLOTRIAZOLES 

(71) We, KODAK LIMITED, a Company registered under die law of 
Engjand, of Kodak House, Stadon Road, Hemd Hempstead, Hertfordshie, do 
hereby declare the invention for which we pray that a patent may be granted to 
us, and the medxod by which it is to be performed, to be particularly described in 
and by the following statement: — 

The invention relates to pyrazolo[3,2-e-]-s-triazoles and to mediods of making 
them. 

According to die present invention there is provided a compound of the 
formula: 
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COOR^ 



(I) 



wherein 

R' is hydrogen or an alky], substituted all^I, aiyl» substituted 9ryi or hetero- 
cyaic group or a group ii the formula: 
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(n) 



1^ R^ is an alkyl group having 1 — 4 carbon atoms, and U 

R^ is hydrogen or an alkyl, substituted alkyl, aryl, substituted aryl, hetero* 
cydi^ amiix), substituted amino, acylamido, hydroxy, alkoxy or carbozy 
g^up or ail ester or amide derivative therectf. 

Examples of groups which R^ may represent are straight or branched alkyl 
20 groups having 1 — 22 carbon atoms, carboxymethyl, 1-carboxypent-l-yl, a 2-amino- 20 
alkyl, a 2-benzoylaminoalkyI, benzyl, 2,4-dinitrophenyl, 2,4-diaminophenyl or pyridyl 
group or a group of the formula 
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COOR^ 
wberein 

and have the meanings given above and 
R^ is an alkylene or alkylarylal&ylene group. 

5 Examples of groups which R^ may represent are straight or branched alkyl 5 

groups which may be substituted and preferably contain 1 — 22 carbon atoms^ e.g., 
methyl, ethyl, n-propyl, isopropyl, sec-butyl, tert-butyl, tert-amyl, icrt-pentyl, 
D-hexyi, n-dodecyl, n-docosyl, 2-chloro-n-butyl, 2-hydroxyethyl, 2-phenyl-ethy], 2- 
(2,4,6-trichlorophenyl)ethyl or 2-aininoethyl; aryl radicals which may be substituted, 

10 e.g., phenyl, a- or ^-naphthyl, 4-methylphenyl, 2,4,6-trichlorophenyl, 3,5-dibromo- 10 

lAenyl, 2-, 3- or 4-trifluoromediylphenyl, 2-chloro->»-naphthyl, 3-ethyl-«c-naphtfa^, 2- 
methoxyphenyl or a 3-acylamidophenyl; heterocyclic rascals, e.g., pyridyl or duenyl; 
amino groups; substituted amino groups, e.g., methylamino, diethylamino, n-docosyl- 
amino» phenylamino, tolylamino, 4(3*sidphobenzamido)aniIino, 4-cyanophenylamino^ 

15 2-trifiuoromethylphenylamino or benzothiazoloamino; acylamido radicals, e.g., ethyl- 15 

carbonamido, n-decylcarbonaniido, phenylethylcarbonamido, phenylcarbonamido, 
2,4>6*trichlorophenyicarbonamido, 4-methylphenylcarbonamido^ 2-ethozyphenylcar- 
bonamido, 2'[(2,4-di-tert-amylphenoxy)acetamido]-benzamido, a- or jS-naphthyl- 
carbonamido; a hydroxy group; an alkoxy radical e.g., methoxy, e±oxy, n-butoxy, n- 

20 hexoxy, n-dodecyloxy or n-docosoxy; a carboxy or esterified carboxy radical, e.g., medi- 20 

oxycarbonyl, ethoxycarbonyl, n-docosoxycarbonyi or phenoxyctfbonyl or a 7-alko:Qr" 
carbonylpyra2olo[3,2-c]-s-triazol-3-yl ethyl group. 

The compounds of the present invention are useful intermediates in the pre- 
paration of photographic colour couplers and dyes of the cyanine and related types. 

25 Because of the presence of the 7-alKoxycarbonyi group this reactive position is pxo- 25 

tected and it is possible to carry out further chemical reactions, e.g. nitration or 
oxidation. When required the alkoxycarbonyl group may be simply removed by 
hydrolysis and decarboxylation by, for example, heating at 180 — 190**C in ortho- 
phosphoric add under an atmosphere of nitrogen, to provide a 4-equivalent magenta 

30 coupler. The 2-equivalent couplers may be prepared therefrom by conventional means. 30 

The compound of formula I may be prepared by the condensation of a pyrazde 
of the formula: 

HH 

I-IIH3 X" 




COOR^ 



with carbon disulphide in the presence of a base sufiBdently strong to liberate the 
35 free hydrazine compound, e.g., triethylamine, preferably in the presence of pyridine 35 
as solvent. X' is an anion, R- has the meaning given above and R' is hydrogeii, or 
an alkyl, substituted MyU ^ryly substituted aiyl> heterocyclic, acylamido, hydroxy, 
alkoxy, nitro, or carboxy group or an ester or amide derivative diereof. Compounds <i 
formula I wherein R"* is an amino or substituted amino group may be prepared 
40 from appropriate acylanudo or nitro compounds by standard methods. Tins pro- 40 
vides the 3-mcrcapto compound from which the substituted mercapto compounds 
may be prepared. 

The invention is illustrated by the following Examples. 

Example 1 

45 Pyridinium 7-cthoxycarbonyl-6-methyl-lH-pyra2olo[3Jl-c]-s-tiia2ole-3-ihiolate 45 
Ethyl S-hydrazino-3-methylpyrazole-4-carboxylate hydrochloride (60 g), ethanol 
(500 ml), triediylamine (37.5 ml) and pyridine (SO ml) were mixed and stirred for IS 
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minutes. Carbon disulphide (50 ml) was then added» ^ving a deep brown, dear 
solution. The mixture was heated on a steam bath, with stirring, for 5 hours and a 
slow stream of nitrogen was passed diroug^ the apparatus to remove hydrogen sul- 
phide. The mixture was allowed to cool overnight, then filtered. The crude product 
5 was rccrystalliscd from water {ca 400 ml) and dried m vacuo at room temperature, A 5 
second recrystallisation gave yellow needles (54,9 g, 66%). 

Found : C 51.00; H 4.95; N 23.00; S 10.40% 

Ci3Hi,N,0,S Requires: C 51.25; H 4.96; N 22.9; S 10.5% 

Ethyl-3-mercapto-6-methyl-lH-pyra2olo [3>2-c |-5-triazole-7<arboxylate 
10 A sample of the product was dried at 120— 150""/ 16mm for 2 days, giving die 10 

dde compound as a buff powder. 

Found : C 42.4; H 4.44; S 14.16% 

QH.oN.OaS Requires: C42.5; H4.45; S 14.2% 



The reactions employed above are sunmiarised in the following scheme: 




Example 2 

Ediyl 6-mcdiyl-3-mediyldiio-lH-pyrazolo[3,2-c]-s-triazole-7-carboxylate 

I^dinium 7-ethosycarbonyl-^mediyl-lH-pyrazolo [3,2-c] -5-triazole-3-thiolate 
(7.6 g» 0.025 mole) was suspended in acetone-water (80+50 nil); methjrt iodide (3.1 

20 ml, 0.05 mde) in acetone (20 ml) was added. The mixture was stirred for 45 20 
minutes at room temperature, and the resulting solution was partially evaporated^ m 
vacuot giving a voluminous precipitate. Water (100 ml) was added, and the solution 
was chilled and filtered. The dried precipitate (6,17 g) was crystallised from ether- 
petrol (80/100"*) to give colourless needles of ethyl 6-mediyl-3-metii^diio-lH- 

25 pyrazdo[3,2-c]-s-triazole.7-carboxylate (5.13 g, 86%) mp 1343—137*. 25 

Found : C 45X); H 4.9; N 2335; S 118% 

QHwNAS Requires: C 45.0; H 5.0; N 22.9; 81335% 

Example 3 

Ethyl 3-n-hexylduo-6-methyl-lH-pyrazolo [3,2-c]-s-triazole-7-carboxylate 
30 Pyridinium 7-cdioxycarbonyl-6-methyHH-pyra2olo[3,2-c]-s-triazole-3-thiolate 30 

(10 g, 0.0328 mole) and n-hexyl iodide (13.8 g, 0.0655 mole) were mixed in acetone 
(100 ml]^ and water (20 ml) was added. The mixmre was refiuxed for 10 minutes and 
allowed to stand for 1 hour. 

The yellow solution so obtained was evaporated to dryness m vacuo. The 
35 crystalline residue was chromatographed on alumina, eluting widi 40/60° petrol, 35 
40/60" petrd: acetone (1:1), and finally acetone. Fractions of ca 75 ml were taken. 
Evaporation the duate in vacuo gave a yellow oil, which was crystallised from 
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40/60'* petrol (30 ml). Ethyl S-n-hcxylthicHS-methyl-lH-pyrazolorBJ^l-i-triazok.?- 
carboxylate was obtained as colourless crystals (9.11 g, 90%) mp 57,5~6r. 

^'S^iinc « • ^9^4.05; H7.11; N 18.13; S9.98% 

QA^N^OaS Requires: C54,2; H7.14; N 18.05; S IO.3% 

5 Example 4 

Ethyl 3-nHiodecylthio^methyl-lH-pyrazolo[3,2-H:]-s-triazolc-7K:arboxylate 

Pyridinium 7-«thoxycarbonyl*6-mcthyl-lH-pyrazolo[3,2-c]-5-triazole-3-thiolate 
(10 g, 0.0328 mole) was suspended in acetone/water (80+20 ml). Lauryl bromide 
(15.7 ml, 0.0655 mole) in acetone (20 ml)' was added, togedier with potassium iodide 
10 (ca 1 and the mixture was refluxed for 45 minutes. 

The resulting solution was evaporated to dryness in vacuo, and die residue was 
chromatographed on alumma (column 25 x 1.5 cm; fractions of 75 ml). The column 
was eluted with petrol (200 ml), petrol/acetone (1:1, 100 ml), and finaUy acetone 
(200 ml)* 

15 Evaporation <rf the duate in vacuot gave an oil, \duch on scratching, crystallised 15 

to a colouiiess solid. The product was crystallised from petrol (40/60*^, 100 ml) as 
colourless needles (12.0 g, 93%) mp 50— 55\ A second rectystallisation from petrol 
gave ethyl 3-n-dodccylthio-6-methyl-lH-pyrazolo(3,2K:]-s.triazole-7-K:arboxyk^^ as 
colourless fluffy needles mp 55—56''. 

20 Found : C 60.9; H 8.6; N 14.3; S 8.0% ^ 

QoHatNAS Requires: C60.9; H 8.7; N 14.2; S 8.1% ^ 
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Example 5 

Ethyl 6-methyl-3-2',4'-dinitn)phcnylthio-lH-pyra2olo [3,2-c]-j-triazole-7-carboxylate 
A mixture ethyl 3-asercapto-6-methyI-lH-pyra2X)lo[3,2-c]-s-^ 

25 boxylate (23 g), l-chIoro-2,4-dinitrobenzene (2.0 g), triethylamine (1.4 mlX acetone 25 
(20 ml) and water (5 ml) was heated under reflux for 1 hour during whidi a ycUow 
solid separated. The mixture was cooled, the solid (2.2 g) was cdlected and washed 
with aqueous acetone (50%, 20 ml) and recrystallised from ethand to give pale 
yellow crystals of ethyl 6-methyl-3,2',4'-dinitrophenylth20-lH-pyrazolo[3,2-c]-s-txi- 

30 azole-7<aiboz^ate(L7g)]np280— 283^. 30 

F6und: C42.8; H 3.1; N 213; S 8.2% 

CuHn;.N«O..S Requires: C42.8; H3.1; N21.4; 88.2% 

-Example 6— 



1,4-dithiatetramethylene bis(6-methyl-7-cihoxycarbonyl-lH-pyrazolo[3,2-c]-<- 
35 triazol-3-yl) 35 

C2H5OOC COOC2HS 



S-CH2CH2-S 



A mixture of the pyridine salt of ethyl 3-mercapto-6-methyl-lH-pyrazolo[3,2-c]- 
5-triazole-7-carboxylate (3 g), ethylene dibromide (0.95 g), acetone (25 ml) and water 
(25 ml) was heated under reflux for 45 minutes. The mixture was dien cooled and die 
40 ester (1.5 g) was coUected.mp. 235— 238% 40 

Found: C44.9; H4.6; N23.6; S 13.1% 

CuHasNASs Requires: C 452; H 4.6; N 23.4; S 13.4% 

Further compounds prepared in Examples 7 — 12 bdow by methods analogous 
to the methods employed in Examples 2—5 are of general structure : 

rtooc 

45 ""nA/^ 45 
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Example 7 

(R=(CH2)„CH.) 

Ethyl 6-inethyl-3-octadec4-ylthi<>-lH-pyra2olo[3^-c].s-tria2ole-7^^ 
m.p. 75— 77* 

Example 8 

(r«-CH2-^^N02) 

Ethyl 6-methyl-3-(4-mirobenzylthio)-lH-pyra2olo [3,2-cl -s-triazole-7-carboxylate 
m.p. 214— 216*. 

Example 9 
(R=— CHoCOOH) 

2-(7-Etfaoxycarbonyl-6-methyHH-pyrazolo t3;2-c]-s-tria2ol-3-ylthio)acedc Add 
m.p. 246—248° dec. 

Example 10 

(R=CH3(CH2)CHCOOH) ^ 

2-(7-Ethoxycarbonyl-6incthyl-lH-pyrazolo [3>2-c]-s-tria2ol-3-yldno)hexanoic Add 
m.p- 179— 181*. 

Example 11 

(R=CH,COQft) 

Ethyl 6-mediYl-3-phenacyltiiio-lH-pyraz6to[3>2<I-5-triazd-7<a^ 
m.p. 128—130*. 

Example 12 



0CffH5 



Ethyl 6-znethyl-3-(4,6^phenoxy-13>5-^azm-2-ylthio}-U!f-pyrazolo[3,2^ 

7-carboxyIate 

m.p. 201— 204% 

Example 13 

Diediyl 33'-dithiodi(6-methyHH-pyrazolo 13,2-c] -s-triazole-7-carboxylate) 



to 
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20 



25 



Vri 

H N — \^ 



30 



A solution of iodine (1.25 g) and potassium iodide (5 g) in water (50 ml) was 
added to pyridinium 7-ethoxycarbonyl-6-methyl-lH-pyrazolo[3,2-c]-5-triazole-3* 



30 
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^?hl.?r ^^y^^"' The precipitate so fonned was collected, washed 

Math water and dned in vacuo. 

yicld=2.19 g (97%) ni.p. 275^ 

Found: C42.6; H4.3; N25 1* S13 8% 

C, ,N,04S2 Requires : C 42.7; H 4.6; N 24.9 S 14.2% 

WHAT WE CLAIM IS 

1 . A compound of the formula : 



(1) 



n^erein 

^c^iT^J' alky], substituted alkyl. aiyl, substituted aiyl or hetero- 
cyclic group or a group of die fonnula: 



(n) 



is an aU^l group having 1 — 4 carbon atoms, and 

R» is hydrogen or m allgrl, substituted allqrl. aiyl, substituted aryl, hetero- 
cydici amino, subsntuted aminos acylamidq, hydtoiy, alkoiy or carbory 
group or an ester or amide deiivattve thereof. ' " ' "* 

2. A compound as dabned in Qaim 1 in which R« is a group oi the formula: 



Cn) 





COOR^ 



wherein 

R* and R^ have the meanings given in Hai'm v and 
R* an alkylene or alkylaiylalkylene group. 

rcfcrtc^t^Sr^S"'''* ' as described herein and with 

stcpicJnd'SalySEVtheforu^:*^''''^ " ' ^ 

-NH-MH3 X" 
C00R2 W 

with carbon disulphide in the presence of a base suffidendy strong to liberate ibe 
free hydrazme compound, wherem * 



N NH 
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X** is an anion, 

R* has the meaning given in claim 1 and 

is hydrogen, or an alkyi, substituted alkyl, aryl, substituted aryl, heterocyclic, 
acylanudo, hydroxy, alkoxy, nitro, or carboxy group or an ester or amide 
derivative thereof. 5 



L. A. TRANGMAR, B.Sc., CP.A. 
Agent for the Applicants. 
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